Cognitive dysfunction induced by chronic cerebral hypoperfusion in a rat model associated with arteriovenous malformations.
The relationship between chronic cerebral hypoperfusion and cognitive function has not been completely delineated. In the present studies, we developed an experimental model associated with arteriovenous malformation to investigate the effects of chronic cerebral hypoperfusion on cognitive function and neuropathological changes. The rat model was established by creating a fistula through an end-to-side anastomosis between the right distal external jugular vein and the ipsilateral common carotid artery, followed by ligation of the left vein draining the transverse sinus and bilateral external carotid arteries. Age-matched rats comprised a control group. Three months after surgery, cognitive functions were evaluated by the Morris water maze and hippocampal long-term potentiation (LTP). Neuropathological changes were examined using light and electron microscopic techniques. We found that both learning capacity and spatial memory were significantly impaired in rats with chronic cerebral hypoperfusion concomitant with LTP inhibition and neurodegeneration in the hippocampal CA1 region of model rats compared with control rats. In addition, model rats showed a decrease at the protein level of cyclic AMP response element binding (CREB) phosphorylation in hippocampal tissues. Therefore, cognitive impairment caused by chronic cerebral hypoperfusion associated with arteriovenous malformations may be partially explained by the neurodegeneration and reduction of CREB phosphorylation in rat hippocampus.